Results
encodes the formation of mutant cytoplasmic nucleate small MT asters (Figure 1a ). At the same time dynein heavy chain molecules, we show here that as the CS assemble, there is no indication of chromosome cytoplasmic dynein [3] is involved in prevention of replication, and the fate of the four nuclei, products of CS assembly in unfertilized eggs and establishing the meiotic divisions, is not different from that seen in harmony between the chromosome and the CS unfertilized eggs of wild-type females.
cycles.
To find out whether the CS assemble following egg activa- organize MT asters or MT form first and become focused to asters through the action of dynein is not clear. Sponta- (Figure 3a ). In wild type, the CS do not replicate prior to completion of mitosis [1] . In fertilized Laborc D eggs, neous tubulin polymerization and focusing the MT into asters was reported to occur in Xenopus egg extracts at however, the CS begin to replicate prior to accomplishment of mitosis, as shown by the presence of multiple elevated Ran-GTP levels even in the absence of chromosomes or centrioles [9] .
CS at the spindle poles (Figure 3e ). In wild type, the CS remain attached to the nuclear envelope and replicate during S phase; the daughter CS separate, move to oppoTo find out whether or not the CS contain centrioles, we carried out an ultrastructural analysis of the unfertilized site poles around perimeter of the nuclei, and organize cleavage spindles [1] (Figures 3b-d ). Contrary to wild Laborc D eggs. It appears that there are rudimentary centrioles present in the CS (Figure 2 ): while the central ring type, the CS detach from the nuclei following the first or the second cleavage division in every fertilized Laborc D core appears normal in size and organization, the centriole MT are missing. The electronmicroscopically detected egg, and while the cleavage nuclei stop dividing and degenerate, the CS cycles proceed even in the absence of structures are most likely rudimentary centrioles, as they are as numerous as the CS visualized by immunofluoresnuclei (Figure 3f,g ). The number of CS increases exponentially with time, and about 2 hr after fertilization, the cence, and similar structures never form in unfertilized wild-type eggs. Lack of centriole MT and the nucleation entire Laborc D egg cortex is populated with free CS that nucleate normal-looking MT asters (Figures 1b and 3h) . of rudimentary asters underlie the importance of spermintroduced centrioles in organizing normal CS and MT Which of the following possibilities lead to the formation of multiple CS at the poles of the first cleavage spindle asters.
is not clear at present. One possibility is that the CS begin to replicate prior to accomplishment of mitosis.
Fertilized eggs
In fertilized Laborc D eggs, the first cleavage mitosis forms Uncoupling of the chromosome and the centrosome cycles along with delayed chromosome cycles or faster than noras in wild type, with one CS at each spindle pole [1] 
Conclusions

Laborc
D is the first known mutation that removes the mosome and the centrosome cycles.
block imposed on CS assembly in unfertilized eggs without releasing the block on chromosome replication. In Both rudimentary CS, which are characteristic of the unfertilized eggs, Laborc D brings about, through a thus far fertilized Laborc D eggs, and normal CS appear only in ‫%1ف‬ unknown mechanism, formation of the first cleavage spinof the fertilized Laborc D eggs (Figure 1c ). This observation dle with multiple CS and allows CS cycle progression suggests that fertilization changes egg cytoplasm chemiswithout accompanying chromosome cycles. Knowing that try such that CS and MT components do not assemble Laborc D is a dominant-negative mutant allele of the cytospontaneously but rather "await" the nucleating activities plasmic dynein heavy chain gene, we show involvement of the sperm-derived CS. How cytoplasmic dynein is inof cytoplasmic dynein in control of cleavage cycle provolved in the process remains to be elucidated.
gression.
Discussion
Materials and methods
A number of genes have been identified that are engaged
Eggs were collected from wild-type (Canton-S) and Laborc D /ϩ females in control of early cleavage cycle progression [1, 10] (Fig- and fixed according to Gonzalez and Glover [15] . Ovaries were dissected ure 4). The block on chromosome replication is released and were also fixed as described in Gonzalez and Glover [15] . Immunoin both unfertilized and fertilized eggs of females homozystaining of stage 14 oocytes was performed according to Tavosanis et al. [16] . MT were visualized with the mouse DM1-a anti-␤-tubulin gous for either of the mutations plutonium (plu) or pan gu monoclonal antibody (Sigma). CS were made visible with the Rb188
(png), and, consequently, a few large polyploid nuclei form rabbit polyclonal antibody against the CP190 CS protein [7] and with the inside the egg cytoplasm [11, 12] . However, whether feranti-CNN rabbit polyclonal antibody [8] . DNA was stained with TOTO-3 tilized or not, CS cycles do not initiate in the plu or pan (Molecular Probes). For double and triple labeling, we used secondary antibodies conjugated with Texas red and FITC (Jacksons). Optical secgu eggs. The mechanism of chromosome replication block tions were collected in a Leica TCS NT confocal microscope. Electron release is not clear. The plutonium gene encodes a small microscopy was performed as described in Callaini and Riparbelli [17] .
ankyrin repeat protein with a direct role in linking S and M phases during cleavage cycles, and pan gu gene
Supplementary material
Supplementary material including additional genetic data on Laborc D is expression is required for plutonium gene function [12] .
available at http://current-biology.com/supmat/supmatin.htm.
In unfertilized eggs of giant nuclei (gnu) homozygous females, the chromosome replication cycle is released and Mutations that eliminate the block on chromosome and/or centrosome cycles in unfertilized or in fertilized eggs leading to the formation of polyploid nuclei and/or free CS that nucleate MT asters. (The dashed line represents the formation of rudimentary CS and MT asters.)
a EU TMR grant. The Leica TCS-NT confocal microscope used in this work was kindly provided to EMBL by Leica Lasertechnik. I.B. is grateful to Salud Llamazares for technical help.
